Phospholipid specificity of bovine heart bc1 complex.
Bovine heart bc1 complex was reversibly inactivated by a new simple and effective chromatographic delipidation method. Upon phospholipid replenishment, catalytic activity increased from values near zero to values 2-6-times higher than those of the original preparation. Compared to original preparations maximally activated by additional phospholipid, the degree of reactivation was up to 100%. By this delipidation method, the 6.4-kDa protein subunit was removed with the phospholipid. The loss of this protein neither diminished electron transport activity nor abolished proton translocation. Two requirements were necessary to obtain quantitative data: (a) only bc1 complexes, homogeneously dissolved before and after relipidation had to be used and (b) the phospholipid bound to the complex had to be determined. The correlation of catalytic activity to bound phospholipid was studied in the range of low phospholipid/protein ratios, which had previously been insufficiently resolved. Catalytic activity increased linearly with added phospholipid up to a molar ratio of 80-100 lipid molecules/dimeric complex. This corresponds to the number of phospholipid molecules that complete a single bilayer annulus. The activating effect of phospholipid is not merely due to a hydrophobic phase effect, since it strongly depends on the nature of the polar head group of the added phospholipid. Of the three major phospholipids bound to the bc1 complex, only phosphatidylethanolamine and phosphatidylcholine activated when added as sole phospholipid. Tightly bound diphosphatidylglycerol was needed for preservation of the native complex structure.